Rapid detection of a plant virus by solution hybridization using oligonucleotide probes.
A novel solution hybridization method for the diagnosis of a plant virus was evaluated. Synthetic oligonucleotide probes were used for the detection of potato virus X (PVX) in crude leaf sap extracts by hybridization in solution. Three 40-nucleotide-long oligonucleotide probes complementary to RNA sequences of potato virus X near the 3' end were synthesized. Two probes were 32P-labelled and one biotinylated. The three probes were allowed to form hybrids with the target viral nucleic acid in solution, and the formed hybrids were isolated with the aid of the biotinylated capture probe using avidin polystyrene beads after the reaction. Alternatively, hybrids were captured from the poly(A) tail of the viral RNA on oligo(dT) cellulose. The maximum signal was obtained after 4 h hybridization. About 70% of the maximum signal was obtained after 2 h hybridization. Sensitivity with the two 32P-labelled oligonucleotide probes was 1-5 x 10(7) molecules of PVX RNA. This corresponds to 0.6-3 ng of the virus. Crude leaf sap did not interfere with the detection of the virus. These results suggest that this solution hybridization method permits rapid detection of a plant virus in crude plant sap without sample pretreatment and may thus open new avenues for the development of a nucleic-acid-based ELISA-like diagnostic test for the detection of plant viruses.